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(54) BEARING UNIT, MOTOR THEREWITH, AND ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bearing unit, a 

motor with the same, and an electronic device in which a M . . *6»Wmi? 

manufacturing cost is reduced by obtaining a shaft at a 
low cost. 

SOLUTION: The bearing unit is provided with a circular 
supporting portion 130 in section, and a step portion 134 
which is integrally mounted on the supporting portion 
130, having a circular shape in section and the diameter 
larger than the diameter of the supporting portion 130. 
The bearing unit comprises a shaft 60 having a T-shape 
in section to an axial direction, a radial fluid dynamic 
bearing 1 14 rotatably supporting the supporting portion 
130 of the shaft 60 to a radial direction, a thrust fluid 
dynamic bearing 124 rotatably supporting the step 
portion of the shaft 60 to a thrust direction, and a housing 116 housing and retaining the shaft 
60, the radial fluid dynamic bearing 114, and the thrust fluid dynamic bearing 124. The step 
portion 134 is made of resin. 




LEGAL STATUS 

http://wwwl9.ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAAnKaO 1 aDA4 1 53 1 453 7P 1 .htm 12/1 2/2006 



"Searching PAJ 



Page 2 of 2 



[Date of request for examination] • 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl9jpdl.ncipi.goJp/PAl/result/detail/main/wAAAn^ 12/12/2006 



' JP,2003-314537,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The shaft which has the step section which is attached in the supporting section of a cross- 
section circle configuration, and said supporting section in one, has a cross-section circle configuration, 
and has a larger outer-diameter dimension than the outer-diameter dimension of said supporting section, 
sees to shaft orientations in a cross section, and has a T character mold, The radial direction dynamic 
pressure fluid bearing which supports said supporting section of said shaft pivotable about a radial 
direction, The thrust direction dynamic pressure fluid bearing which supports said step section of said 
shaft pivotable about the thrust direction, It is the bearing unit which is equipped with housing which 
holds and holds said shaft, said radial direction dynamic pressure fluid bearing, and said thrust direction 
dynamic pressure fluid bearing, and is characterized by said step section consisting of resin. 
[Claim 2] Said step section is a bearing unit according to claim 1 which has a dynamic pressure 
generating slot in the 1st page which meets said thrust direction dynamic pressure fluid bearing. 
[Claim 3] Said step section is a bearing unit according to claim 1 which has the 1st dynamic pressure 
generating slot in the 1st page which meets said thrust direction dynamic pressure fluid bearing, and has 
the 2nd dynamic pressure generating slot in said 1st page and the 2nd page of the opposite side. 
[Claim 4] For the flute width of said 2nd dynamic pressure generating slot, the flute width of said 1st 
dynamic pressure generating slot is a different bearing unit according to claim 3. 
[Claim 5] For the number of said 2nd dynamic pressure generating slots, the number of said 1st dynamic 
pressure generating slots is a different bearing unit according to claim 3. 
[Claim 6] Said resin is a bearing unit according to claim 1 which is a liquid crystal polymer. 
[Claim 7] The shaft which has the step section which is attached in the supporting section of a cross- 
section circle configuration, and said supporting section in one, has a cross-section circle configuration, 
and has a larger outer-diameter dimension than the outer-diameter dimension of said supporting section, 
sees to shaft orientations in a cross section, and has a T character mold, The radial direction dynamic 
pressure fluid bearing which supports said supporting section of said shaft pivotable about a radial 
direction, The thrust direction dynamic pressure fluid bearing which supports said step section of said 
shaft pivotable about the thrust direction, It is the bearing unit which is equipped with housing which 
holds and holds said shaft, said radial direction dynamic pressure fluid bearing, and said thrust direction 
dynamic pressure fluid bearing, and is characterized by said step section consisting of a sintered metal. 
[Claim 8] Said step section is a bearing unit according to claim 7 which has a dynamic pressure 
generating slot in the 1st page which meets said thrust direction dynamic pressure fluid bearing. 
[Claim 9] Said step section is a bearing unit according to claim 7 which has the 1st dynamic pressure 
generating slot in the 1st page which meets said thrust direction dynamic pressure fluid bearing, and has 
the 2nd dynamic pressure generating slot in said 1st page and the 2nd page of the opposite side. 
[Claim 10] For the flute width of said 2nd dynamic pressure generating slot, the flute width of said 1st 
dynamic pressure generating slot is a different bearing unit according to claim 9. 
[Claim 1 1] For the number of said 2nd dynamic pressure generating slots, the number of said 1st 
dynamic pressure generating slots is a different bearing unit according to claim 9. 
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[Claim 12] It is the motor which has the bearing unit which supports Rota pivotable to a stator. Said 
bearing unit The shaft which has the step section which is attached in the supporting section of a cross- 
section circle configuration, and said supporting section in one, has a cross-section circle configuration, 
and has a larger outer-diameter dimension than the outer-diameter dimension of said supporting section, 
sees to shaft orientations in a cross section, and has a T character mold, The radial direction dynamic 
pressure fluid bearing which supports said supporting section of said shaft pivotable about a radial 
direction, The thrust direction dynamic pressure fluid bearing which supports said step section of said 
shaft pivotable about the thrust direction, It is the motor which is equipped with housing which holds 
and holds said shaft, said radial direction dynamic pressure fluid bearing, and said thrust direction 
dynamic pressure fluid bearing, and has the bearing unit characterized by said step section consisting of 
resin. 

[Claim 13] It is electronic equipment equipped with the motor which has the bearing unit which 
supports Rota pivotable to a stator. Said bearing unit The shaft which has the step section which is 
attached in the supporting section of a cross-section circle configuration, and said supporting section in 
one, has a cross-section circle configuration, and has a larger outer-diameter dimension than the outer- 
diameter dimension of said supporting section, sees to shaft orientations in a cross section, and has a T 
character mold, The radial direction dynamic pressure fluid bearing which supports said supporting 
section of said shaft pivotable about a radial direction, The thrust direction dynamic pressure fluid 
bearing which supports said step section of said shaft pivotable about the thrust direction, It is electronic 
equipment which is equipped with housing which holds and holds said shaft, said radial direction 
dynamic pressure fluid bearing, and said thrust direction dynamic pressure fluid bearing, and is 
characterized by said step section consisting of resin. 

[Claim 14] It is the motor which has the bearing unit which supports Rota pivotable to a stator. Said 
bearing unit The shaft which has the step section which is attached in the supporting section of a cross- 
section circle configuration, and said supporting section in one, has a cross-section circle configuration, 
and has a larger outer-diameter dimension than the outer-diameter dimension of said supporting section, 
sees to shaft orientations in a cross section, and has a T character mold, The radial direction dynamic 
pressure fluid bearing which supports said supporting section of said shaft pivotable about a radial 
direction, The thrust direction dynamic pressure fluid bearing which supports said step section of said 
shaft pivotable about the thrust direction, It is the motor which is equipped with housing which holds 
and holds said shaft, said radial direction dynamic pressure fluid bearing, and said thrust direction 
dynamic pressure fluid bearing, and has the bearing unit characterized by said step section consisting of 
a sintered metal. 

[Claim 15] It is electronic equipment equipped with the motor which has the bearing unit which 
supports Rota pivotable to a stator. Said bearing unit The shaft which has the step section which is 
attached in the supporting section of a cross-section circle configuration, and said supporting section in 
one, has a cross-section circle configuration, and has a larger outer-diameter dimension than the outer- 
diameter dimension of said supporting section, sees to shaft orientations in a cross section, and has a T 
character mold, The radial direction dynamic pressure fluid bearing which supports said supporting 
section of said shaft pivotable about a radial direction, The thrust direction dynamic pressure fluid 
bearing which supports said step section of said shaft pivotable about the thrust direction, It is electronic 
equipment which is equipped with housing which holds and holds said shaft, said radial direction 
dynamic pressure fluid bearing, and said thrust direction dynamic pressure fluid bearing, and is 
characterized by said step section consisting of a sintered metal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motor and electronic equipment which have a 

bearing unit and a bearing unit. 

[0002] 

[Description of the Prior Art] As an example of the electronic equipment using a motor, although there 
is an information record regenerative apparatus, in it, the application expands a hard disk drive unit, and 
it is used for electronic equipment, such as a large-sized recording apparatus and a portable terminal unit 
of size smaller than the personal computer of a note type and this other than the recording apparatus for 
personal computers of a desktop mold. In recently, the hard disk drive unit of the PC card mold which 
has the magnitude of modem extent of the IC (Integrated Circuit) memory card and the card mold which 
are called PC (Personal Computer) card dimension is used, and this PC card type of hard disk drive unit 
is used by the user for the PC Card slot of the personal computer of a note type, or a portable terminal if 
needed, taking out and inserting it. 

[0003] Drawing 12 shows the cross-section structure of the dynamic pressure fluid bearing unit for the 
motor used for conventional hard disk drive equipment. The dynamic pressure fluid bearing unit 1060 
has the shaft 1061 of T mold step configuration, the bearing 1062, and the thrust pad 1063. Herringbone 
1062b for supporting the herringbones 1062a and 1062a of the pair for supporting the supporting section 
1068 of a shaft 1061 free [ the rotation to a radial direction ] and the step section 1069 of a shaft 1061 
free [ rotation ] in the thrust direction is prepared in the bearing 1062. Herringbone 1063a for supporting 
the step section 1069 of a shaft 1061 free [ rotation in the thrust direction ] is prepared in the thrust pad 
1063. 

[0004] The metal annular housing 1064 has held the bearing 1062 and the shaft 1061 in the interior, and 
in the edge of housing 1064, the thrust pad 1063 inserted it in and it is full. The supporting section 1068 
and the step section 1069 of this shaft 1061 are really which consists of metals, such as stainless steel, a 
shaping thing, are seen by shaft orientations and have the cross-section mold of T characters. 
[0005] 

[Problem(s) to be Solved by the Invention] There are the following problems in the conventional 
dynamic pressure fluid bearing unit 1060 mentioned above. This dynamic pressure fluid bearing unit 
1060 needs to manage a bearing 1062, a thrust pad 1063, and the amount of openings with a shaft 1061 
to several micrometers, in order to acquire a high rotation precision. In the conventional dynamic 
pressure fluid bearing unit 1060, as mentioned above, the shaft 1061 is made from carrying out polish 
processing of the stainless steel which was mentioned above, in order to obtain precision and surface 
roughness. Usually, a shaft is a cross-section I-shaped straight configuration, and since this shaft can 
perform center loess polish processing, it can usually make a shaft cheaply. However, since the 
conventional shaft 1061 shown in drawing 12 is cross-section the mold of T characters and it cannot 
perform center loess polish processing, it will have to secure the precision and surface roughness of a 
shaft 1061 by the usual polish processing, and will become expensive [ the processing cost ]. As a result, 
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the conventional dynamic pressure fluid bearing unit 1060 has the fault of becoming expensive. 
Moreover, since shafts 1061 are metals, such as stainless steel, it is difficult to establish a dynamic 
pressure generating slot like a herringbone slot in this shaft side, and the dynamic pressure generating 
slot of the thrust direction is established in a bearing [ which consists of brass with a low degree of 
hardness etc. ] 1062, and thrust pad 1063 side also in not this rotating shaft side but a sintered metal, or 
resin or a metal. The bearing 1062 and the thrust pad 1063 also had as a result the fault of becoming 
expensive. Then, this invention cancels the above-mentioned technical problem, and it aims at offering 
the motor and electronic equipment which have the bearing unit which can be made cheap, and a bearing 
unit by acquiring a cheap shaft. 
[0006] 

[Means for Solving the Problem] Invention of claim 1 has the step section which is attached in the 
supporting section of a cross-section circle configuration, and said supporting section in one, has a 
cross-section circle configuration, and has a larger outer-diameter dimension than the outer-diameter 
dimension of said supporting section. The shaft which sees to shaft orientations in a cross section, and 
has a T character mold, and the radial direction dynamic pressure fluid bearing which supports said 
supporting section of said shaft pivotable about a radial direction, The thrust direction dynamic pressure 
fluid bearing which supports said step section of said shaft pivotable about the thrust direction, Having 
housing which holds and holds said shaft, said radial direction dynamic pressure fluid bearing, and said 
thrust direction dynamic pressure fluid bearing, said step section is a bearing unit characterized by 
consisting of resin. 

[0007] In claim 1, the shaft which sees to shaft orientations in a cross section, and has a T character 
mold has a supporting section and the step section. The supporting section has the cross-section circle 
configuration. The step section is attached in the supporting section in one, has a cross-section circle 
configuration and has the larger outer-diameter dimension than the outer-diameter dimension of a 
supporting section. A radial direction dynamic pressure fluid bearing supports the supporting section of 
a shaft pivotable about a radial direction. The thrust direction dynamic pressure fluid bearing supports 
the step section of a shaft pivotable about the thrust direction. Housing holds and holds the shaft, the 
radial direction dynamic pressure fluid bearing, and the thrust direction dynamic pressure fluid bearing. 
The step section of this shaft consists of resin. Therefore, the supporting section and the step section of a 
shaft can be made at another member, the supporting section of a shaft can be made by center loess 
polish processing, and the step section can acquire the shaft (it is also called a revolving shaft) of a 
cross-section the mold of T characters simply and cheaply by carrying out outsert shaping of the resin to 
this supporting section, for example. A bearing unit can be cheaply made from this. 
[0008] Invention of claim 2 has a dynamic pressure generating slot in a bearing unit according to claim 1 
in the 1st page to which said step section meets said thrust direction dynamic pressure fluid bearing. 
[0009] In claim 2, compared with a metal thing, a dynamic pressure generating slot can be easily formed 
to the step section which consists of resin, and it becomes cheap. 

[0010] In a bearing unit according to claim 1, said step section has the 1st dynamic pressure generating 
slot in the 1st page which meets said thrust direction dynamic pressure fluid bearing, and invention of 
claim 3 has the 2nd dynamic pressure generating slot in said 1 st page and the 2nd page of the opposite 
side. 

[001 1] In claim 3, when forming the 1st dynamic pressure generating slot in the 1st page of the step 
section which consists of resin and forming the 2nd dynamic pressure generating slot in the 2nd page of 
the step section, as mentioned above, since the step section is a product made of resin compared with a 
metaled thing, the 1 st dynamic pressure generating slot and the 2nd dynamic pressure generating slot 
can be formed simply and cheaply. 

[0012] In invention of claim 4, in a bearing unit according to claim 3, the flute width of said 1st dynamic 
pressure generating slot differs from the flute width of said 2nd dynamic pressure generating slot. 
[0013] In invention of claim 5, in a bearing unit according to claim 3, the number of said 1st dynamic 
pressure generating slots differs from the number of said 2nd dynamic pressure generating slots. 
[0014] In a bearing unit according to claim 1, said resin of invention of claim 6 is a liquid crystal 
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polymer. 

[0015] Invention of claim 7 has the step section which is attached in the supporting section of a cross- 
section circle configuration, and said supporting section in one, has a cross-section circle configuration, 
and has a larger outer-diameter dimension than the outer-diameter dimension of said supporting section. 
The shaft which sees to shaft orientations in a cross section, and has a T character mold, and the radial 
direction dynamic pressure fluid bearing which supports said supporting section of said shaft pivotable 
about a radial direction, The thrust direction dynamic pressure fluid bearing which supports said step 
section of said shaft pivotable about the thrust direction, Having housing which holds and holds said 
shaft, said radial direction dynamic pressure fluid bearing, and said thrust direction dynamic pressure 
fluid bearing, said step section is a bearing unit characterized by consisting of a sintered metal. 
[0016] In claim 7, the shaft which sees to shaft orientations in a cross section, and has a T character 
mold has a supporting section and the step section. The supporting section has the cross-section circle 
configuration. The step section is attached in the supporting section in one, has a cross-section circle 
configuration and has the larger outer-diameter dimension than the outer-diameter dimension of a 
supporting section. A radial direction dynamic pressure fluid bearing supports the supporting section of 
a shaft pivotable about a radial direction. The thrust direction dynamic pressure fluid bearing supports 
the step section of a shaft pivotable about the thrust direction. Housing holds and holds the shaft, the 
radial direction dynamic pressure fluid bearing, and the thrust direction dynamic pressure fluid bearing. 
This step section consists of a sintered metal. Thereby, the supporting section and the step section of a 
shaft are made at another member, and the supporting section of a shaft can be processed by center loess 
polish processing, and can prepare the step section of a sintered metal for example, with outsert shaping 
to this supporting section. Thereby, the shaft of a cross-section the mold of T characters can be made 
simply and cheaply. This to a bearing unit becomes cheap. 

[0017] Invention of claim 8 has a dynamic pressure generating slot in a bearing unit according to claim 7 
in the 1st page to which said step section meets said thrust direction dynamic pressure fluid bearing. 
[0018] In claim 8, a dynamic pressure generating slot can be formed in the step section which consists of 
a sintered metal simply and cheaply. 

[0019] In a bearing unit according to claim 7, said step section has the 1st dynamic pressure generating 
slot in the 1st page which meets said thrust direction dynamic pressure fluid bearing, and invention of 
claim 9 has the 2nd dynamic pressure generating slot in the 2nd page of the opposite side in said 1st 
page. 

[0020] Although the 1st dynamic pressure generating slot is formed in the 1st page of the step section 
which consists of a sintered metal and the 2nd dynamic pressure generating slot is formed in the 2nd 
page of the step section in claim 9, the 1st dynamic pressure generating slot and the 2nd dynamic 
pressure generating slot can be formed simply and cheaply. 

[0021] In invention of claim 10, in a bearing unit according to claim 9, the flute width of said 1st 
dynamic pressure generating slot differs from the flute width of said 2nd dynamic pressure generating 
slot. 

[0022] In invention of claim 1 1, in a bearing unit according to claim 9, the number of said 1st dynamic 
pressure generating slots differs from the number of said 2nd dynamic pressure generating slots. 
[0023] Invention of claim 12 is a motor which has the bearing unit which supports Rota pivotable to a 
stator. Said bearing unit The shaft which has the step section which is attached in the supporting section 
of a cross-section circle configuration, and said supporting section in one, has a cross-section circle 
configuration, and has a larger outer-diameter dimension than the outer-diameter dimension of said 
supporting section, sees to shaft orientations in a cross section, and has a T character mold, The radial 
direction dynamic pressure fluid bearing which supports said supporting section of said shaft pivotable 
about a radial direction, The thrust direction dynamic pressure fluid bearing which supports said step 
section of said shaft pivotable about the thrust direction, Having housing which holds and holds said 
shaft, said radial direction dynamic pressure fluid bearing, and said thrust direction dynamic pressure 
fluid bearing, said step section is a motor which has the bearing unit characterized by consisting of resin. 
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[0024] In claim 12, the shaft wjiich sees to shaft orientations in a cross section, and has a T character 
mold has a supporting section and the step section. The supporting section has the cross-section circle 
configuration. The step section is attached in the supporting section in one, has a cross-section circle 
configuration and has the larger outer-diameter dimension than the outer-diameter dimension of a 
supporting section. A radial direction dynamic pressure fluid bearing supports the supporting section of 
a shaft pivotable about a radial direction. The thrust direction dynamic pressure fluid bearing supports 
the step section of a shaft pivotable about the thrust direction. Housing holds and holds the shaft, the 
radial direction dynamic pressure fluid bearing, and the thrust direction dynamic pressure fluid bearing. 
The step section of this shaft consists of resin. Therefore, the supporting section and the step section of a 
shaft can be used as another member, the supporting section of a shaft can be made by center loess 
polish processing, and the step section can acquire the shaft (it is also called a revolving shaft) of a 
cross-section the mold of T characters simply and cheaply by carrying out outsert shaping of the resin to 
this supporting section, for example. The motor which has a bearing unit can be cheaply made from this. 

[0025] Invention of claim 13 is electronic equipment equipped with the motor which has the bearing 
unit which supports Rota pivotable to a stator. Said bearing unit The shaft which has the step section 
which is attached in the supporting section of a cross-section circle configuration, and said supporting 
section in one, has a cross-section circle configuration, and has a larger outer-diameter dimension than 
the outer-diameter dimension of said supporting section, sees to shaft orientations in a cross section, and 
has a T character mold, The radial direction dynamic pressure fluid bearing which supports said 
supporting section of said shaft pivotable about a radial direction, The thrust direction dynamic pressure 
fluid bearing which supports said step section of said shaft pivotable about the thrust direction, Having 
housing which holds and holds said shaft, said radial direction dynamic pressure fluid bearing, and said 
thrust direction dynamic pressure fluid bearing, said step section is electronic equipment characterized 
by consisting of resin. 

[0026] In claim 13, the shaft which sees to shaft orientations in a cross section, and has a T character 
mold has a supporting section and the step section. The supporting section has the cross-section circle 
configuration. The step section is attached in the supporting section in one, has a cross-section circle 
configuration and has the larger outer-diameter dimension than the outer-diameter dimension of a 
supporting section. A radial direction dynamic pressure fluid bearing supports the supporting section of 
a shaft pivotable about a radial direction. The thrust direction dynamic pressure fluid bearing supports 
the step section of a shaft pivotable about the thrust direction. Housing holds and holds the shaft, the 
radial direction dynamic pressure fluid bearing, and the thrust direction dynamic pressure fluid bearing. 
The step section of this shaft consists of resin. Therefore, the supporting section of a shaft can be made 
by center loess polish processing, and the step section can acquire the shaft (it is also called a revolving 
shaft) of a cross-section the mold of T characters simply and cheaply by carrying out outsert shaping of 
the resin to this supporting section, for example. Electronic equipment equipped with the motor which 
has a bearing unit can be cheaply made from this. 

[0027] Invention of claim 14 is a motor which has the bearing unit which supports Rota pivotable to a 
stator. Said bearing unit The shaft which has the step section which is attached in the supporting section 
of a cross-section circle configuration, and said supporting section in one, has a cross- section circle 
configuration, and has a larger outer-diameter dimension than the outer-diameter dimension of said 
supporting section, sees to shaft orientations in a cross section, and has a T character mold, The radial 
direction dynamic pressure fluid bearing which supports said supporting section of said shaft pivotable 
about a radial direction, The thrust direction dynamic pressure fluid bearing which supports said step 
section of said shaft pivotable about the thrust direction, Having housing which holds and holds said 
shaft, said radial direction dynamic pressure fluid bearing, and said thrust direction dynamic pressure 
fluid bearing, said step section is a motor which has the bearing unit characterized by consisting of a 
sintered metal. 

[0028] In claim 14, the shaft which sees to shaft orientations in a cross section, and has a T character 
mold has a supporting section and the step section. The supporting section has the cross-section circle 
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configuration. The step section, is attached in the supporting section in one, has a cross-section circle 
configuration and has the larger outer-diameter dimension than the outer-diameter dimension of a 
supporting section. A radial direction dynamic pressure fluid bearing supports the supporting section of 
a shaft pivotable about a radial direction. The thrust direction dynamic pressure fluid bearing supports 
the step section of a shaft pivotable about the thrust direction. Housing holds and holds the shaft, the 
radial direction dynamic pressure fluid bearing, and the thrust direction dynamic pressure fluid bearing. 
This step section consists of a sintered metal. Thereby, the supporting section and the step section of a 
shaft are made at another member, and the supporting section of a shaft can be processed by center loess 
polish processing, and can prepare the step section of a sintered metal for example, with outsert shaping 
to this supporting section. Thereby, the shaft of a cross-section the mold of T characters can be made 
simply and cheaply. The motor which has a bearing unit from this becomes cheap. 
[0029] Invention of claim 15 is electronic equipment equipped with the motor which has the bearing 
unit which supports Rota pivotable to a stator. Said bearing unit The shaft which has the step section 
which is attached in the supporting section of a cross-section circle configuration, and said supporting 
section in one, has a cross-section circle configuration, and has a larger outer-diameter dimension than 
the outer-diameter dimension of said supporting section, sees to shaft orientations in a cross section, and 
has a T character mold, The radial direction dynamic pressure fluid bearing which supports said 
supporting section of said shaft pivotable about a radial direction, The thrust direction dynamic pressure 
fluid bearing which supports said step section of said shaft pivotable about the thrust direction, Having 
housing which holds and holds said shaft, said radial direction dynamic pressure fluid bearing, and said 
thrust direction dynamic pressure fluid bearing, said step section is electronic equipment characterized 
by consisting of a sintered metal. 

[0030] In claim 15, the shaft which sees to shaft orientations in a cross section, and has a T character 
mold has a supporting section and the step section. The supporting section has the cross-section circle 
configuration. The step section is attached in the supporting section in one, has a cross-section circle 
configuration and has the larger outer-diameter dimension than the outer-diameter dimension of a 
supporting section. A radial direction dynamic pressure fluid bearing supports the supporting section of 
a shaft pivotable about a radial direction. The thrust direction dynamic pressure fluid bearing supports 
the step section of a shaft pivotable about the thrust direction. Housing holds and holds the shaft, the 
radial direction dynamic pressure fluid bearing, and the thrust direction dynamic pressure fluid bearing. 
This step section consists of a sintered metal. Thereby, the supporting section and the step section of a 
shaft are made at another member, and the supporting section of a shaft can be processed by center loess 
polish processing, and can prepare the step section of a sintered metal for example, with outsert shaping 
to this supporting section. Thereby, the shaft of a cross-section the mold of T characters can be made 
simply and cheaply. This to electronic equipment becomes cheap. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
to a detail based on an accompanying drawing. In addition, since the gestalt of the operation described 
below is the suitable example of this invention, desirable various limitation is attached technically, but 
especially the range of this invention is not restricted to these gestalten, as long as there is no publication 
of the purport which limits this invention in the following explanation. 

[0032] Drawing 1 is the top view showing the information record regenerative apparatus equipped with 
the motor which has the bearing unit of this invention. This information record regenerative apparatus is 
a kind of a device, for example, is carried in electronic equipment, such as a computer. Drawing 2 and 
drawing 3 are the decomposition perspective views of the information record regenerative apparatus of 
drawing 1 . Drawing 4 is the example of cross-section structure of the spindle motor of drawing 1 . The 
information record regenerative apparatus shown in drawing 1 - drawing 4 is hard disk drive equipment 
as an example. Information is recorded magnetically or this hard disk drive equipment 1 has the fiinction 
which reproduces magnetically the information already recorded on the disk-like record medium D to 
the disk-like record medium D. This hard disk drive equipment 1 is used equipping the so-called PC 
Card slot of the note type personal computer which is an example of electronic equipment, and is very 
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small, and is equipment of thin r shape-izing. 

[0033] Hard disk drive equipment 1 has the case (it is also called outside **) 2, the disk-like record 
medium D, the spindle motor 3, and the rotation mold actuator 4 grade roughly, as shown in drawing 2 
and drawing 3 . The case 2 has the part I material (it is also called an upper case) 10 and the part II 
material (it is also called a bottom case) 12. In the space 11 of the part I material 10 and the part II 
material 12, the spindle motor 3, the disk-like record medium D, and the rotation mold actuator 4 grade 
are held. The disk-like record medium D is being fixed to the Rota R side of a spindle motor 3 as shown 
in drawing 4 , and Rota R carries out continuation rotation of the disk-like record medium D. 
[0034] As shown in drawing 3 , two rotation mold actuators 4 have the suspension 20 and the magnetic- 
head 24 grade of 22 or 2 voice coils. The information which recorded the information signal by 
positioning to the truck of the arbitration of the disk-like record medium D which the magnetic head 24 
of the rotation mold actuator 4 is rockable in the direction of F of drawing 1 and drawing 2 , and the 
magnetic heads 24 and 24 rotate according to the electromagnetic force produced among the magnets 29 
and 30 shown in the voice coil 22 shown in drawing 3 and drawing 3 , or was already recorded is 
reproducible. GMR (giant magneto-resistive effect component) etc. can be used for the magnetic head 
24. 

[0035] In the hard disk drive unit 1 shown in drawing 1 , the condition that the part I material 10 of the 
case 2 shown in drawing 4 was removed from the part II material 1 2 is shown, and the internal disk-like 
record medium D and the rotation mold actuator 4 grade are exposed. The connection terminal 35 for 
connecting electrically to a computer etc. is formed in the edge of the part II material 12. Common 
electronic parts, such as a system LSI (large-scale integrated circuit) 39 and IC (integrated circuit), etc. 
are arranged at the circuit board 37. 

[0036] Next, the structure of the motor 3 shown in drawing 4 is explained. This motor 3 is a spindle 
motor and has Rota R and Stator S. The structure of Rota R of a motor 3 is explained first. Rota R has 
the magnet 58 and shaft (it is also called the Rota shaft) 60 a turntable 50, a chuck 52, and for a drive 
roughly. This shaft 60 has the cross-section mold of T characters about shaft orientations. The turntable 
50 is also called Rota housing, for example, is made with iron. The hole 51 is formed in the core of this 
Rota housing, and the attachment section 61 of the supporting section 61 of a shaft 60 is being fixed to 
this hole 5 1 by press fit. 

[0037] The turntable 50 is attached in a shaft 60 and one as mentioned above, and the disk-like record 
medium D (it is also called the hard disk) which is a rotation object is held using a chuck 52. That is, the 
inner circumference part 63 of the disk-like record medium D is put on the top for the 53 flange of a 
turntable 50, and the chuck 52 is fixing this inner circumference part 63 to a part side for a flange 53. A 
chuck 52 is the member of the shape of a ring currently made with stainless steel. 
[0038] The magnet 58 shown in drawing 4 is a ring-like magnet with which the south pole and N pole 
were magnetized by turns. This magnet 58 can use for example, a NEOJI sintered compact. This magnet 
58 is being fixed to the inner skin of a turntable 50. 

[0039] the condition that the magnetic heads 24 and 24 of suspensions 20 and 20 do not contact to one 
field of the disk-like record medium D, and the field of another side when the rotation mold actuator 4 of 
drawing 1 rocks where Rota R is equipped with the disk-like record medium D of drawing 4 — 
informational record — or information is reproducible. However, not only this but the magnetic head 24 
may adopt the thing of a format which records information or reproduces information, contacting one 
field of the disk-like record medium D, and the field of another side, respectively. 
[0040] Next, the structure of the stator S of drawing 4 is explained. Stator S has roughly housing 80, the 
bearing unit 1 10, the coil 88 for a drive, the iron core 89, and the flexible printed circuit board that is not 
illustrated. Housing (it is also called stator housing) 80 is made with stainless steel, and the flexible 
printed circuit board is being fixed by adhesion to housing 80. The flexible printed circuit board is 
electrically connected to the coil 88. U phase terminal of this coil 88, V phase terminal and W phase 
terminal, and the common terminal are pulled out outside from housing 80 through the flexible printed 
circuit board, and this flexible printed circuit board is electrically connected to the energization control 
section 100 through the connector. 
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[0041] The coil 88 is wound around the iron core 89, respectively, the group of this coil 88 and an iron 
core 89 - 9 [ for example, ] — it is prepared very much. On the other hand, as for the magnet 58, the 
south pole and N pole are formed by turns for example, along 12 polar-circle hoop direction, the 
interaction of the field which a coil 88 will generate if it energizes by the predetermined energization 
pattern in a coil 88 by the energization control section 100, and the field which a magnet 58 generates ~ 
Rota R — a core [ shaft / 60 ] — carrying out — Stator S — receiving — continuation it is pivotable. 
Housing 80 has the body 121 . The peripheral face of the housing 1 16 of the bearing unit 1 10 is being 
fixed to the inner skin of this body 121 by press fit. Drawing 5 is the sectional view showing only this 
bearing unit 110. 

[0042] As shown in drawing 4 and drawing 5 , the bearing unit 1 10 has a shaft 60, a bearing 1 14, the 
housing 116 made of resin, and a thrust pad 124. The configuration of a shaft 60 is explained first. The 
shaft 60 has a supporting section 130 and the step section 134. This shaft 60 is seen to shaft orientations 
in a cross section, or is seen externally, and has the T character mold. 

[0043] The supporting section 130 of a shaft 60 is the so-called cylinder part of a straight configuration. 
The supporting section 130 has the attachment section 61 at one tip, and the toe 131 at the tip of another 
side. In order to attach the step section 134 in a toe 13 1 certainly, it has the attachment slot 132 of a 
cross-section the mold of V characters. The supporting section 130 of this straight configuration is also 
called the shank of a straight configuration, and this supporting section 130 is made with a metal or 
resin. By center loess polish processing currently performed conventionally, since the supporting section 
130 of this straight configuration is a straight configuration, even if it is metal and it is a product made 
of resin, it can be processed easily and can secure precision and surface roughness enough. 
[0044] The outer-diameter dimension of the step section 134 is set up quite more greatly than the outer- 
diameter dimension of a supporting section 130. To the ability of a supporting section 130 to form 
simply and cheaply, for example by the so-called center loess polish processing, as mentioned above, to 
the toe 131 of a supporting section 130, the step section 134 attaches resin, a sintered metal, or a metal 
in one by carrying out outsert shaping, and is formed. Thereby, a supporting section 130 and the step 
section 134 are seen by shaft orientations, have become the revolving shaft of a cross-section the mold 
of T characters, and can make simply and cheaply the shaft 60 of such a cross-section a mold of T 
characters. 

[0045] That is, the shaft of such [ conventionally ] a cross-section a mold of T characters is a thing made 
from stainless steel, and could not be made from center loess polish processing, but had become cost 
quantity. However, with the shaft 60 of the gestalt of operation of this invention, the supporting section 
130 of a straight configuration and the disc-like step section 134 can be made as another member, and 
can lower the price of **** 60 markedly by fabricating the step section 134 with resin, a metal, or a 
sintered metal for example, by outsert shaping to the toe 131 of the made supporting section 130. And 
since a part of step section 134 eats away and it is fabricated to 131 in the anchoring slot of a toe 13 1 
when carrying out outsert shaping of the step section 134 to a toe 131, the step section 134 and a toe 131 
can be attached in one so that it may not separate certainly. 

[0046] When making the step section 134 from resin, as the quality of the material of this resin, 
although nylon and a liquid crystal polymer can be used, though it is resin, it is accurate, and 
environment-resistant ability is good, and if there is neither a thing without generating of out gas nor a 
chemical attack with a lubricating oil, various kinds of resin can be used. Since the class of resin uses 
what has such a description, the bearing unit 1 10 has high dependability. Moreover, since the outer- 
diameter dimension is set up more greatly than the outer-diameter dimension of a supporting section 130 
as the step section 134 is shown in drawing 5 , the step section 134 has also played the role of the 
omission prevention section for making it a shaft 60 not fall out in the direction of G. 
[0047] Next, the dynamic pressure fluid bearing structure for supporting the shaft 60 mentioned above 
pivotable is explained. The bearing 1 14 shown in drawing 4 and drawing 5 is a radial direction dynamic 
pressure fluid bearing which supports the supporting section 130 of a shaft 60 pivotable about a radial 
direction. The thrust pad 124 shown in drawing 4 and drawing 5 is the thrust direction dynamic pressure 
fluid bearing which supports the step section 134 pivotable about the thrust direction. The bearing 1 14 
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which is a radial direction dynqpiic pressure fluid bearing first is explained. A bearing 1 14 is a cylinder- 
like bearing. The dynamic pressure generating slot 1 17, 1 17 on the pair is formed in the inner skin of a 
bearing 1 14. For example, a herringbone slot can be used for this dynamic pressure generating slot 
1 17,1 17. Few clearances are formed between the inner skin of this bearing 1 14, and the peripheral face 
of a supporting section. When the supporting section 130 of a shaft 60 rotates, between the peripheral 
face of a supporting section 130, and the inner skin of a bearing 1 14, the dynamic pressure generating 
slot 1 17,1 17 can generate the dynamic pressure to a lubricating oil, and, thereby, a supporting section 
130 is supported by the radial direction pivotable by the bearing 1 14. This dynamic pressure generating 
slot 1 17,1 17 is also called 3rd dynamic pressure generating slot. The bearing 1 14 is made with a metal, a 
sintered metal, or resin, and should just form the dynamic pressure generating slot 1 17,1 17 of the inner 
skin of a bearing 1 14 with rolling, a press, etc. The peripheral face of a bearing 1 14 is certainly held by 
inner skin 1 16A of housing 1 16. 

[0048] Next, the thrust pad 124 as a thrust direction dynamic pressure fluid bearing is certainly being 
fixed by inner skin 1 16B of housing 1 16. This thrust pad 124 is a discoid member, and is made with a 
metal, a sintered metal, or resin. The outer-diameter dimension of a thrust pad 124 is set up a little more 
greatly than the outer-diameter dimension of the step section 134. The step section 134 is pivotable in 
hold space 1 16C of housing 1 16. A thrust pad 124 supports the 1st page 134A side of the step section 
134 pivotable about the thrust direction. 

[0049] Drawing 6 shows the example of a configuration of the shaft 60 shown in drawing 5 . It meets 
and 1st page 134A of the step section 134 of the shaft 60 shown in drawing 6 (B) and drawing 6 (C) is 
close to the top face of a thrust pad 124, as shown in drawing 5 . 2nd page 134B of the step section 134 
shown in drawin g 6 (A) and drawing 6 (B) has met end-face 1 14E inside a bearing 1 14, as shown in 
drawing 5 . As shown in drawing 6 (C), the herringbone slot 139 of two or more points, for example, six 
V character molds, is formed in 1st page 134A along with the circumferencial direction. As similarly 
shown in drawing 6 (A), the herringbone slot 141 of two or more points, for example, six V character 
molds, is formed also in 2nd page 134B. 

[0050] When the shaft 60 shown in drawing 5 carries out continuation rotation a core [ a medial axis 
CL ], the herringbone slot 139 on drawing 6 (C) generates the dynamic pressure of a lubricating oil to a 
thrust pad 124, and supports the step section 134 pivotable about the thrust direction. Similarly, the 
herringbone slot 141 on drawing 6 (A) generates dynamic pressure to end-face 1 14E inside the bearing 
1 14 shown in drawing 5 , and supports the step section 134 pivotable about the thrust direction too. 
[0051] since it is made by resin, the sintered metal, etc. with outsert shaping as mentioned above for 
example, to 1st page 134A and 2nd page 134B, the step section 134 shown in drawing 6 can form a 
dynamic pressure generating slot 139,141 like a herringbone slot easily, respectively, and compared with 
the former, a shaft 60 can be boiled markedly and it can manufacture it cheaply. 
[0052] The housing 1 16 shown in drawing 4 and drawing 5 is made with resin. As the quality of the 
material of housing, polyimide, a polyamide, polyacetal, fluororesin, a liquid crystal polymer, etc. can 
be used, for example. Thus, all the housing 1 16 is made with resin and only the hole 137 is formed in 
the housing 1 16 of drawing 5 . This hole 137 is a clearance between the supporting sections 130 of a 
shaft 60. It fills up with the lubricating oil in housing 1 16 in the clearance between a bearing 1 14, the 
supporting section 130 of a shaft 60, the step section 134, and a thrust pad 124. 

[0053] Since a lubricating oil can leak outside from a clearance, or it can prevent dispersing and it is not 
necessary to prepare a seal member separately unlike the former even if it can enlarge a contact angle to 
the lubricating oil with which the interior is filled up and does not apply a surfactant to a seal member 
like before, since housing 1 1 6 is altogether made with resin, the conclusion section can be lost, 
components mark can be reduced and it can be made cheap. A bearing 1 14, a shaft 60, and where a 
thrust pad 124 is held, as such housing 1 16 is covered for example, with outsert shaping, it can be 
fabricated. It becomes the thing excellent in the dependability which this housing 1 16 is for example, a 
basket configuration, it is as unnecessary as an erector, it is cheap by carrying out outsert shaping of the 
housing 1 16 in this way, and there is no conclusion section of components like before, and a lubricating 
oil is not revealed outside from housing, or does not disperse since it is seamless structure. 
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[0054] Next, with reference to (drawing 7 and drawing 8 , the gestalt of another operation of the bearing 
unit 1 10 of this invention is explained. Although the bearing unit 1 10 shown in drawing 7 and drawing 8 
resembles substantially the bearing unit 1 1 0 shown in drawing 4 and drawing 5 , it is not building the 
thrust pad 124 as shown in drawing 5 in housing 1 16 as a point the bearing units 1 10 of drawing 7 and 
drawing 8 differing. Instead, as shown in drawing 7 and drawing 8 , some housing 1 16 is functioning as 
a thrust pad 224. Thrust pads 224 are some housing 1 16, and are parts which form hold space 1 16C. A 
thrust pad 224 is the thrust direction dynamic pressure fluid bearing, and the thrust pad 224 has met 1 st 
page 134A of the step section 134. 2nd page 134B of the step section 134 has met inside 1 16D of 
housing 116. 

[0055] The bearing 1 14 is surrounded with housing 116, and along with the medial axis CL, a bearing 
1 14 is surrounded with housing 116, and is being made, positioned and fixed. Therefore, a bearing 1 14 
and the step section 134 are divided by partition section 1 16F in housing 1 16. Thus, by omitting the 
member of a thrust pad 124 as shown in drawing 5 , and making some housing 1 16 play the role of the 
thrust pad, the components mark of the bearing unit 110 can be reduced and the price of a bearing unit 
can be lowered. 

[0056] It is the part of the component of the bearing unit 1 10 of drawing 7 and drawing 8 , and the same 
sign is described into the same part as the component with which the bearing unit 1 1 0 shown in drawing 
4 and drawing 5 corresponds, and the explanation is used for it. In the bearing unit 1 10 of the gestalt of 
each operation shown in drawing 4 , drawing 5 and drawing 7 , and drawing 8 , the step section 134 is 
made with resin, the sintered metal, or the metal, and forms the ring bone slot as a dynamic pressure 
generating slot to 1st page 134A and 2nd page 134B of this step section 134, respectively. For this 
reason, it prepares in end-face 1 14E inside the bearing 1 14 shown in drawing 5 , or the need of 
establishing the dynamic pressure generating slot for dynamic pressure generating of the thrust direction 
in the top face of a thrust pad 124 is lost. The 1st and the 2nd dynamic pressure generating slot which 
are established in the step section 134 can be easily formed to 1st page 134A and 2nd page 134B of the 
step section 134, while carrying out outsert shaping of the step section 134 to the toe 131 of the 
supporting section 130 of a shaft 60. from the above thing, the price of the bearing unit which has a 
dynamic pressure generating slot can be markedly boiled in the thrust direction, and can be lowered to it. 

[0057] Since the dynamic pressure generating depth of flute of the step section 134 is usually 2 thru/or 
about 5 micrometers, is several micrometers, and the viscosity of resin becomes low at the time of 
shaping and it can form a complicated configuration also in the bearing unit 1 10 as a dynamic pressure 
fluid bearing, for example, it is good especially as the quality of the material of resin to use a liquid 
crystal polymer. Moreover, in the bearing unit 1 10 of drawing 5 , there is no need of establishing a 
dynamic pressure generating slot in end-face 1 14E inside a bearing 1 14. In the bearing unit 1 10 of 
drawing 8 , there is no need of establishing a dynamic pressure generating slot in inside 1 16D of housing 
1 16. From this, since the outer-diameter dimension of a bearing 1 14 can be made small in drawing 8 , 
there is also an advantage, like reduction of the cost of materialses can be performed, and the degree of 
freedom of the configuration of a bearing 1 14 spreads. 

[0058] Drawing 9 shows the bearing unit 1 10 of drawing 8 as an example. In drawing 9 , the weight 
concerning the shaft 60 of the bearing unit 1 10 is shown. Rota R of drawing 7 and the weight W of a 
disk-like record medium have joined the shaft 60 along with the medial axis CL, as an arrow head 
shows. On the other hand, since the 1st dynamic pressure generating slot 139 of 1st page 134A of the 
step section 134 generates dynamic pressure to a thrust pad 224 at the time of rotation, it generates 
dynamic pressure Dl in the same direction as the direction of weight W. The 2nd dynamic pressure 
generating slot 141 of 2nd page 134B of the step section 134 generates dynamic pressure D2 to inside 
1 16D of housing 1 16 at the time of rotation in this and coincidence. The directions of this dynamic 
pressure D2 are dynamic pressure Dl and weight W, and an opposite direction. 

[0059] Drawing 10 shows the gestalt of another operation of the shaft 60 applicable to drawing 4 and the 
bearing unit 1 10 of the gestalt of operation of drawing 5 , and drawing 7 and the bearing unit 1 10 of 
drawing 8 . Drawing 1 1 shows the gestalt of still more nearly another operation of the shaft 60 similarly 
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applicable to drawing 4 and the bearing unit 1 10 of drawing 5 , and drawing 7 and the bearing unit 1 10 
of drawing 8 . The step section 134 of the shaft 60 of drawing 10 has a 1st dynamic pressure generating 
slot 139 like a fish bone slot in 1st page 134A first. As shown in drawing 10 (A), in 2nd page 134B of 
the step section 134, it has a 2nd dynamic pressure generating slot 149 like the fish bone slot of another 
configuration. 

[0060] The width of face of the slot of the dynamic pressure generating slot 139 on drawing 10 (C) is set 
up more greatly than the width of face of the slot of the dynamic pressure generating slot 149 shown in 
drawing 10 (A). Thus, by changing a flute width, by enlarging an yield for the dynamic pressure for 
example, by the side of 1st page 134A a little compared with the dynamic pressure by the side of 2nd 
page 134B, the amount of openings of the thrust direction of a shaft 60 can be managed, and rotation of 
the good shaft 60 and lubrication can be obtained. Thus, the flute width of a dynamic pressure 
generating slot is not changed, but you may make it change the dynamic pressure generating depth of 
flute. That is, the depth of flute of the dynamic pressure generating slot 139 is deeply formed compared 
with the depth of flute of the dynamic pressure generating section 149 of drawing 10 (A). 
[0061] The dynamic pressure generating slot 139 on drawing 1 1 (C) is formed in 1st page 134A six, for 
example, on the other hand, the dynamic pressure generating slot 149 on drawing 1 1 (A) has few 
numbers in 2nd page 134B than this — five are formed. Thus, also by enlarging compared with the 
number of the dynamic pressure generating slots of 2nd page 134B, the number of the dynamic pressure 
generating slots of 1st page 134A can manage the amount of openings of the thrust direction of a shaft 
60 by enlarging the dynamic pressure yield in 1st page 134A a little compared with the dynamic 
pressure yield in 2nd page 134B. 

[0062] The view which changes the configuration of the dynamic pressure generating slot in drawing 
10 , 1st page 134A like drawing 1 1 , and 2nd page 134B is applicable also in any also in the bearing unit 
1 10 of drawing 7 and drawing 8 also in the bearing unit 1 10 of the gestalt of operation shown in drawing 
4 and drawing 5 . Moreover, although the dynamic pressure generating slot is formed in both 1st page 
134 A of the step section 134, and 2nd page 134B, and a dynamic pressure generating slot is formed in 
one [ not only this but ] field, for example, 1st page 134A, of course, the gestalt of operation mentioned 
above is available, even if it makes it not form a dynamic pressure generating slot in 2nd page 134B. 
[0063] Since the dynamic pressure fluid bearing unit of this invention was fabricated so that the 
perimeter of a bearing unit might be surrounded with housing made of resin, it turned into a dynamic 
pressure fluid bearing unit excellent in dependability without leakage of the lubricating oil to the 
exterior, and scattering. Since the perimeter was covered by resin and it was considering as housing, 
outsert shaping etc. was possible, and since there was no conclusion section of components like the 
conventional technique as unnecessarily as an assembler, and cheaply, it became the dynamic pressure 
fluid bearing unit excellent in dependability without leakage of the lubricating oil to the exterior, and 
scattering (since it was seamless). 

[0064] By the way, this invention is not limited to the gestalt of the above-mentioned implementation. 
With the gestalt of operation mentioned above, the motor which has a bearing unit is carried in the hard 
disk drive equipment as an information record regenerative apparatus. However, an optical disk record 
regenerative apparatus, and the record regenerative apparatus or optical disk regenerative apparatus of a 
magneto-optic disk is sufficient as the information record regenerative apparatus of not only this but this 
invention. 

[0065] The dynamic pressure fluid bearing unit of the gestalt of operation of this invention is applicable 
as a bearing unit of the spindle motor for hard disk drive equipments, as mentioned above. However, the 
bearing unit of this invention is applicable also as a bearing unit of a fan motor. This fan motor has 
attached the fan to the shaft, and has the function which emits the heat which the heater element for 
example, in electronic equipment generates to the exterior of the case of electronic equipment by 
transferring this fan. Rotary machine precision of the spindle motor for hard disk drive equipments, such 
as NRRO (Non-Repetitive Run-Out), is good, and it is quiet, and is cheap, and is a reliable motor. 
[0066] The motor which carried the bearing unit of this invention seems to build such an information 
record regenerative apparatus in a computer etc., or to carry out external, although it can carry in an 
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information record regenerative apparatus like hard disk drive equipment. The electronic equipment in 
this invention contains not only a computer but a Personal Digital Assistant, a cellular phone, common 
electric appliances, etc. 

[0067] since a metal, a sintered metal, resin, etc. constituted the step section of the revolving shaft of the 
cross-section mold configuration of T characters from the dynamic pressure fluid bearing unit of this 
invention as another member with the supporting section of a straight configuration — the conventional 
technique - comparing - markedly — alike — a cheap revolving shaft - becoming - a result - what 
also has a cheap dynamic pressure fluid bearing unit — having become . Moreover, since the dynamic 
pressure generating slot of the thrust direction was established in the step section itself while carrying 
out the outsert of the resin etc. and forming the step section, the dynamic pressure generating slot was 
established in the end face of a bearing, or the need of establishing a dynamic pressure generating slot in 
a thrust pad was lost, and it became a still cheaper dynamic pressure fluid bearing unit. By using the 
machine precision and environment-resistant ability like a liquid crystal polymer, the out gas engine 
performance, and resin excellent in the chemical attack for the resin of the step section, it is cheap and 
the fan motor for cooling of heater elements, such as hard disk drive equipment (HDD), CPU (central 
processing unit), a driver IC, etc. excellent in dependability, can also be offered. 
[0068] 

[Effect of the Invention] As explained above, according to this invention, a cheap bearing unit, a motor, 
and electronic equipment can be obtained by acquiring a cheap shaft. 



[Translation done.] 
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[ff*«123 Zr-inzttLXn-fimFIffiz 

BiflE«iStti-.yh(j, BrffiR^tt^SftgBtfk . ftgE 
*»»»t:H*Wt=W 9 WtWiTfc 9SriBR#tf 

&Wk , 

H-iiEtt^iftlE^asfl-*- 5 s/*r^*|6UcW LTGBCT* 

HlrlE»c0fflE7.r •y7-^^7.5X h*|6jfcWL-CIIB6?r 
I6tc^1-|>7.77. h2ri6fl»E«friKM-k . 
wTIEItti:1lrIE7^T;^[tiilftEaf*«iStti:friE7,77. 

fc. 

ffiflfix-f -yTTWO:, fflll*4>**.rfc*»iak**(ltt 
IWBtt»ti-v Mi, 

wt htix a o «riHR»tt£* t m&miwnm 
HtriEtt^BiiiET.f-'yT-gpsrx^T. Y-timzmLxmm 

mfiEWk B5IE7 ^7;u*-|*ittEaMi*tt k MlEx 57. 
k. tflli, 

[w«Jii4] x^-fizntxv-ftmmmz 
sm- SWSWi- -y h s ^-^tj> o . 
19iEWS(ti--yhti. 

BfrMRSttO^^k. H?lE3i^g|5^{c-«:CKjtcl5tt) 
ft»t ^»ixT to 0 BftfiBTO«$r^ LIWES»»4^)*tS'«J- 
aj:0t»7C#v^M5-tffii&*-rS7.r 77a5S:^L, tt 
*|6ltBrffiT^.TT^S^^-tl>ttk . 
fTlEW^BlflE^f^^ 5 5/'7^*l«lfcB LTHH6?rifi 

fciftti 7^'7/^i6iS!iEafrttgttt , 



ttKM k IttE? ^T/WSrtlUBEafMKW' kffix 5* 
k. 

15127. r-y7mL Sf£&JR*^&6.rk£&f&k-fl> 
[|S*JB15] *7WtettLTQ-**lsnF>im: 

lM5?(fi--y Mi. 

immnmizzftmt: y ^r^mizm i x m*im 
friettofriexr >y 7-atex ?x ^fa icn lt ek^t 
MEM k miy ifTArttmrnOMatttkimz 77. 
k. 

frifixr yrgSti, SaSAa^JfiriikSrttfRk-f* 
VHttt. 

[000 1] 
[0002] 

fflSfiSidt'flroTV^. *5St*JV^tt. PC (P 
ersonal Computer) ^-H^t^J 
fl&IC (Integrated Circuit)^ 
* i) il- Y*?ii- YWi^mOLOft* $ Girth P 

[00 03] 01 2(4. «<0A-h'fa?H7'f/' 

-7h <0#rEfiJjt fO > * . i&ES[tt»£(7i- » 
M 0 6 0(4. TfiXf- -/r^ttOl* 1 0 6 1 k . 
(tl062k. 7.57. r£(tl 06 3£WbT^i>. ft 
gttl 062(C(4. Ml 06 lOSifSgfcftl 0 6 8£5 
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#-yi 062a, 1 062ai,il06imf7 
7HB1 0 h*i*ifc:ilWSiftfc:SJ*t*fc«> 
<ry^yv7X-v\ 0 6 2btfmit>iiX^&. xyx 

rg(jl 0 6 3C:(i. Ml 0 6 l<y)7.-f-y7S51 069 
£7.57. b^(c[s]!tei£(c^^Sfcrt<9^y y;/* 
->-106 3a**|fttt/?,<tTV^. 

[0004] &WM<F>Wikf^V>?\ OS Ait. 
rt«cH«ltl 062kSftl 0 6 1 SrlRgLTfc 1 ). a 
1 0 6 40>*8«fcli*?.a h»t 1 0 6 3 #(4 
*>£**VO*4. £*>«1 06 K?5SfMMH 068k 
^f7 73 1 0 6 9*4. ffl^fT.ryl'T.IPI&k'O&Jg 

ttix^i. 

[0005] 

ttttKWa-? h 1 0 6 OXlttWX o^Wfihh. 
i«ttEafM»gtti--y M 0 6 0(4, ffiVMsieffifjK 
fcHSfcibfc:. S*S(tl06 2k7.77>r§(tl06 3 
Hixm 10 6 1 kOSIK»*Mia3ftj«iiC*l1-S 
#H#**. (M*Oi!lESEf*«l^(ti--y M 0 6 0T 
(4, ±M Ltii. o (etti 1 0 6 1 (4«J£fc J: WftiBHS £ 

S-rk-ef£f>*rCv>S. afttttiBrBB I ^S«ox h u- 

tZbtfTZ&<r)X£mi l zmZtthZttfT%&. Lfr 
IE 1 2 (CijHIi&JfeOtt 10 6 1 (4BfffiT^SgTi>S<7) 

wigjnt: j: i o 6 1 comma zvmm $r 

^TLi3. £Hk LT. ^*c^i)ffg[ftt4Stti- 
•y hi 06014. ffi«fc&oTL£3kV^£j5#fc 
4. »1 0 6 1(4. XrVU^ii^k'^RT*) 

4 ore. £ wwrtfflt^ y yy#- ymox o 

m&mfl Z k ttHBT* 0 . * 7* h^[Sjc7)iliEi%4i 

VH4^JSO*-et®JS«0®^S*> o> 3 *if*»4>^6ttg 
tt 1 0 6 21)^X5^ hg(t 1 0 6 3fiUcRttfefL6 . 
f&HkLTfKttl 0 6 2kX5Xhg(tl 06 3tlS 
ffi^tOK^oTLi3kV^5:^fcofe. fit 1 * 

fi^i,^t-fl.;k* ? T#4ttiS(tJL-<yh. WSttJ- 

@Wk LTV^i. 
[0006 ] 

[B8i*»ifct6fcA«)#a] fs*«i<^BB(4. mm 
nm&zftmt. wi&mmiz-imizmm 

(cffirffiT^TT^SSrWt-SWk. MIEW^mfie^SiS 

y vrAjmtzn Lx®mmiz5&tz> y vnv 
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nftms.ffitimgtf t . Mimoffiiix r -y t&z x 5 
wityrt. imt* maxr-yrmt. 9m&t> 

[0007] W&m 1 Tti. W*(6]C8IrffiT£TT^M 

l&ESffl*RWi. «<7)XT^Tg5^X7Xh*[6]fcM 
#|6|»EatfM*gtti:;*5* FtffliiEffiftlKltfciK 

gixmix^z. zcoMoxTvrmtm&frk* 

* . *Jtf>*»aMW*fe * * uxmmMTiz X *)fthZb 

tfx-%. XTvrmtzni&fflMzttLxmmmz. 
i£7*>hv-hj$.m-&zkiz*')tiimzi)^£mizm 

So 

[0008] ffcfcJS 2 . tfrm 1 (cgQttttttS 

£A»)ESttWgWC*fffi-r &* 1 fflKfc^T$)E?S£ 
[0009] tt*«2Tti. £M«*>i<0fcJt*T . ttt 

[0010] gt^«3<Of|H3ti, 3t$3 1 (Cig»«>tt3 
tto.- -y htfevvc, miZXr-yTmi. mtlxyxh 

m®Kmm%mzm-tm 1 nt=ti wca 1 »e 

«£»*iru WieJBliSfc«x««^»2iiit:*iV^T» 
2»E»£il£*-f*. 

[0011] iiM3T1i. ttMBa»fc$r**7"y:raw> 
IS 1 mzm 1 »E»£il*#JS U xf-?7«*>»2li. 
t» 2 ISE&4:?8 ZBfcth . ±» Lfc J: 3 lz& 
W>i><r>£&KXXTvT&\,iWSmx-]b MOTm lift 
E&fel fc S 2 KlEfM £ !B#*»o35«i(c»jjW S £ 

[0012] n*«4o»!Bti, tt^Ji 3 tcie^c^fa^ 

tt a- ?NCfctvC. ffligg 1 MEf&atefflMRi . I? 
£ft 2 i>Ef&£»?)»<Si: (iH&S . 

[0013] it$3 5 *>#$Hi, 3 ClQttaNS 
fta-v HC*5i>vt. Mfem®)Ef&£$?>SMi. Mie 
»2«iE3l±aiO»i:«»Sr4. 

[0014] M*JS6«>$W.H, ifl$Q 1 (cgQtt<0MS 



6. 

[0015] M«a7<o»Wi, m8FW&a£m# 

izm lx ®&5jmz$.n-ri ? V7jummmm& 
ttfc, mii^mtixT-yruixyxv-n^zmLx 

m&mz%$ithX?X h2rffl»E«tt*l»ti: , 
E*i:ttie9^*T/U*l«l»Ea[*llHttfcl?l£X?^ h 

xmKmmmzw&Lx&ftt&'^vyyk. 

[0016] »#B7T.i, WfiCffilfltTfl 
£#*4*Ki. 3&m#bXT-y?&t:GlX^l. £ 

ummkwm^bxyx vismiismmstvt^u 
i. . ^ntc <k o . mw&ftmb xt- -yrmimmz 

Clixtc J: 0 BfilT^^)(**«J|l**o$ttitc#* £ * { 

[0017] iiOT8<o&aN±. ifJt<^7tie®ottg 

*l*fl»ES*«i5ttt:»iiW4» 1 H(cJ3V^t»E«4 

[0 0 1 8] M*Ja8?fi, «ISAK*»ii*6Xf-vr 
HUtti. «JH*»o3cfl5t=ilE3ft4»S:»*-f 6£k*<r 

[0019] «WiJH90»!Wi, 111** 7 (CKH«)|« 
(ti--y h^i3f>T. Mie^r yrgPti. HulB^^Xh 
^r(6JiiEgt«c«iStttcWiBtsm l ffitcfc^rm l UE 
»±»i&*L. *iE81Bfc(4RflW0S2iSfc:*JVvC 
*2ttE»4a»t«t&. 

[00 20] lf^9Tti, ^^JSA^^S^r yr 
SS^lEUiSlilE^ffiSrJBlSU, x?*,7Wfi> 

%2mz\,t&2mim&m*mm-h<r>xhht)K mi 
mErVkm b&2 mEmLmii. mfr^mm&? 

hZbtfX-^h. 

[0021] mm*. i o<mmt. is*jI9 tciaa^w 
gttjL- . y h tctj^T . man i nEf£^»^MKi. 



[0022] mm 1 1 mmt. wmm \,ztm<m 
»t ••/ h c*j v >r , mem i we^^^w . i? 

eat 2 ttEK&tOft J: lift* a . 
[00 231 111**1 2 flJMJitt. *r-?£*fLTo 

mm%H3--v Hi. mmnBttnzm 
tot* ®!^m£-mm Y )m<ztixmm 

Tt&ZGt&ZJ-vTtRZGl. Httr|4|KBrBiT*TT 
^S££-f&Mi£: . mieWlWH?IKd^l5^5:7vT/^ 
foKM LTEHPT«Ki»t* 5 5/*T^I*IilEatM* 

MEM k 1WE9 ^l^fifjEffiftttSttklftfE* 
fc. linear 7 T^i, ffllli*»/5>«:6ifc*«p 

[0024] ffltm l 2 Tti . (ftfrGUcBrBfiTJlT 

6. 5v7/l^|S(lMEffiKttgW±. WWjfeftSfrfr*? 
KESSfttftSWi. i<OXf >yT«Sr^5Xh*|fiHcRI 
;frfillEffii*Bl5tik*7X h#|tni>Effifrtt£li£iK 

Z b * ? T# . nm&MfHt-tyf uxwrntuxiz x o 

B^Witi^ Mf- btfWt&Z k Ottflycao 
Stf«ITfi^)i (EMSttkki^ ) Sr?#S£k# 

[00 2 5] If^Jil 3<0»»lHtt. ^T-^fcJtLto 

foOBriirc*TT¥££3rtStti:. file«!OHflleS^ 
5 iSTilsHtolzm IX \5m.Wz3ffi?& y V7 

>i>m®Em%mb . B?iEtt^mie^r-y7-^^^ 
ESjftMSttk, iweittkmis^^r^miiEafMft 

[0026] tfi** 1 3 -eat . wmzmB-cMx T¥ 
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ftmiz-ftmzwomiktix&i. mwnmm% 

5. 5y*r^|6li6ESEft«lSltti, tt<7)£f*SI5#£7 
y7^tffofcHLTigfcWc£»*&. XyXbUfi 
»E8MM*5Wi. ttOXr-yrSPS:X5Xh^|ti(c^ 

umE.mtm%Hb xyx Y^m/mmstmu 

3cflKcK1HT*S*)« (E&Wik i>Uo ) Sr#l>-k# 

ffiz.&n?mm$mizft& z t m$ i . 

[0027] 19**1 4<0fHWi, *f- *fcHi/cn 

mzmix ®m*imz$.mi ? VT^mmmm 

TEHKTffitSJW-S^5^ h^(6l»ESE*«iStti: . 

tut* mtiXT-yrmi. m£&mfrt>%&zt 
zmt?m%if3---ybmtz> : z-?xhz>. 

[0028] 1 4 T(i . W*[tntcBtffiTMT 
SSr*f Sttti. S^^k^T-yrasSrWLTV^. 

SiESEfrWSWi. m<r)XT>v?mxyXb1jftl,zffl 
*r6]MEa*iiSttt h^|fijf)ES*l*S(t^iR 

ztiizx*), mn3&mftbXT-y7$itmmiz 

*itJ&«T*. ^£#$#KttlT^&Jg?)XT-y 

7*a5SrMi(f7'7 h-y- hrtarciatt* ; t *<r^ s . 
diitcj; 9mmT¥m0)m$fit&fr-o$m£ft&zttf 

X$h. Z(T>Zbfri>. m:VJ---y h 
[00 29] mtmi 5<Mmt. Xy—9lzMLXo 
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^mum^mmfy'o. mms^-y Hi, m 
wvwmimmt. mtmmmz-mm^n 

mi y VT^mzffl lx ®$mmz£&-?h y VT 

>vm®m.m%tft . ifttettcoiBie*T-y7$£x 

yx hUmzmiX^^miz^i-h^y^ bUft® 

m&mvt , mmtmny^TJUijmE9Lim 

^ibMlXyX h*m&8imSl%:tt$:W.®LXm 

mfrh%t>zt$wm-?&m?m&x'b&. 

[0030] 1 5 Tti, W^(S](CffiTffi-Cl.TT^ 

mmtmu. immtxT-vruttLx^h. 
mmmmnmm^Lx^h. x^-vrmt. £ 
mMz-&Mizmmft>ixxnK>. mmnmm^ 
L5.nm<om-*m£ *) t>*z ^m-m^ix^ 

6. yi/7)V1ifa®Em.Vm ! %i l m. Mcojfcftgfrfrfr? 
i?7)VtHzmLX®mftmiz3ffi-fh. XyXbXft 

mE.8L#m%mt. mcoxT ? ruzxyx buwzm 

mmmftmvtxyx bXftmmftwgiim 
®Lxmix^&. z<?)X7--y7$Mi®mi&mfrt>% 
ztuzx*). w<?>3m&ftkx^v7-m±mmz 
mn^mi-ty^uxmrnnaxizx^mx-t 
tzt . z n-mmizft Lxmz&mcDXT-v 
T&tMUi 7*7 b*r- bmxmm z t tfx-% h . 

Ziil/zX 9»rffiT^coiS£fgm#>o£{lKft|> < r btf 

[0031] 

mtfmmizm^xmmizmwi-z. 
Kimmmmte. ^mmms^Mwrnx-bi^h. 
mmzftt umtnmzmzixx^htiK *mi 
nmii, &.T<r>mmzt5^xmz*%mm%.t&% 
coimtf^m*) . ztit><r>mmt,zmt>n&{><7)?tt% 
w 

[ 0 0 3 2 ] 0 Hi. ttmrmstliJ-- -v b ttth 

mttzmmmm.mm^-f^wmx'h t . 
zffmmsm±mmt. laso-a-?*',, mu$o 
yv*-twcr>m?®mzt§mix&. 02^03^0 
i<nttmmm>kmwmMmmx'hz>. 04«\ 0 

i<r)XVyb)V*-?<rMW®mMX'foh. Hi -04 

massm&smM.. -mt lx^- kt •* 
zixx\.^mw$miznikt&®m&iiLx^i. 

Zw\-Ft< x? Vy4 7§SElte, {UUYHMI 



CO P C ii - H X d y h fcHS LT <£JJ§-f £ i> C0T& •) . 

miz>mxfr^mmit<?>mB.x'*) & . 

[0033] ^-Vr^X^Vy^ymmHt. 02k 
0 3 tc^-f i d CRKmctifift ( ftM t i> V > ^ ) 2 , 
7MX?#i2S&«ttD, xt-yh';^-^3. miiffir 

(±Kftfcfcn5> 1 0b. m2m (Tfltttefc^ 

?) i2**i/o*a. ssiswi ofc*2»m 2<o 

*. TJXtmmi&ftDtt. mAlZK-fXdlzxvy 

lix -f x ? D $:jS^HIIk$ -yrl. . 

[0 0 34] 03^-ti?C s 2OC0®tJM7^f-a 
I-^4«. -tX'<>>-3>20, ^^n-f;U22. 
2oc7)I83a'\-yK2 4a££WLTo!». H3K*t#-f 
xa^f;P22i03^1-v/^-y h29, 30t«0^ 

^•y H 2 4 im 1 i:0 2 CO F^flfcSaHffiT* 0 . » 

>y K 2 4 , 2 4 3&«EB6^* f -f ^. ^ tti&ftttttD CO 
ttSco h 5 y f=» LTffiaBW>t & Z b Tfflfgft-fco 

ifiiisrfi 1 ^^ o b&wi-rvizmmtitittm'mit 

ZZbtfTZZ,. B^^y H2 4li, WitfGMR 

[0035] miizTjk-t^-FT < x?mmix-n. 0 

4fc^tfifr2comi*&»l 0*<»2aWl 2*><oJR0 

mfrtitzttrnzT* ix hk). rtsucor 4 ^. 9 mmm 

^ts^ftco«^sss^3 5*«ifttt^nTv^. mess«[ 
3 7Wi, yWLsi {*m&mmm 39^1 

C («80S§) 9<0-*O«^«fl»*«Eif S*iT^ 
5. 

[00 36 3 <Xt N 04(C^t ; e-^3cOffijS{COV^T 
ico^-^3(i^fyH;^-^T*>0, o 
-^Rt^^-^SSr^LT^S. ^-Tt-^3C0D- 

^Rcoffijstco^TUiB/i-ri.. o-^r«, wmizit 

h5 8fcit/tt (n-^y-v^ht^tUI,) 6 0 
S•^UTV^^. dc0666 0(i«ll^[fi](cRIL-CI8fffiT^S 
$-*LT^S. ^-yr-7/1^5 Otia-^/^v'y^ 

91^*? \? ym&bmziiJL 5 1 £ tix a 0 . 

CC07L5 1 tctif* 6 0 c^S^gfJ^ 6 1 <0«Wf 8S6 1 * 5 E 
At«k9[I)£$*vO^. 

[0037] ^-yr-^5 0«. ±»LfcJ:dt:«l 
6 0 b-mz®*)mit>tlXt> 0 , EBlK*f«»Tft*f« 

jx?mim&D o^-bT-ixibm^x-^h) 

Z+w7 5 2t:m^X®&LX^h. t%h*>T<x 



zconmme sty yyis$tt5 3miz®%.ix^ 

[0 0 383 04^-f7^^ yh58(i, SgtNi 
I 0 0 3 9 ] 04 cot -i X? tf.immftDtfn-'? RIZ 

gmntitzw&x. mi commwr ? t 2.x.-? Atfm 
mthzuz£*).+rx'<yi'-iv2Q, 2o<oa^ 

•y h* 2 4 , 24#r 4 X?#fe&&#DO-;fr<Offitft& 

a§v\ 7K24^fa? d ^-^b t 
^immcon^n o x o^m^coh^vmLx t x 

[0 04 0] Rfc. 04<9Xf-?S<7)fSjiK-WT!ft 
flta-7M 10. mmmco-3^)VSS. ft<i>8 9. 
*7W? (Xf- 9n*)VV7l\MkX*^h) 8 0 

a. mx.&XT>\'xmizz. y )ftt > ixxt5*). 
ftvr >j y vmmt'^ ; J>?s o e*t ltjjnhc j: o 

^zmztixti*), zcoyi>*is7)i,Tv yhmmi? 

* *^u-caii»j«» i o o (cvMntcSK^nr 
<^4. 

[ 0 0 4 1 ] 34 ;U8 8fcUM>8 9(Cf*l**l#jtoh.T 
^4 . i <n 3 4 ;W 8 8 1 &l> 8 9 OStiUdilf 9 fiiifclt 
6*VtV>4. i<ttC«LTV^*-yh5 8ttSfii:Nfi 

mini 2mwmmz^x-gmzwf&.ztix^ 
h . a«f imit 100^^034^88 fcj»jeoa«/< 

^-VfimS^Si:. 3 4^88* { &±t4S&#J:7 
7* 7 b 5 8«%£r«Bff fc WfflSfWflfc J: 0 . n- 
9 MM 6 0 £ 4"£>i UT Xf- ? S fc*t LT itgHmg 
sjIgfc&oTV^. /\Wy?80tfflWmi 2 lSr^" 
LT^4. ,I4>R©Sl 2 10l*lJIJB5Ckt $[&§tt3-^ 
7 M 1 OcDM^y^l 1 6<7)^ffi*^ttfffAC 
JDfflJESfvO**. HSttieOHflKta--/ M 10 

[0042] H4i;05te**J:3fc, WStti^.yb 

now, W6 0. iwtti i4» ma&mvtvvy 

116. fe,tt/X5Xbgttl 2 4£3rLT^4. £-f 



«6 0^>»*t:ov>TttW*. 1*6 0(4. 
30tXf •yT-gBl 34£WLT^4. Cl?)tt6 0(4. 

mmz®mx*x bi< u$mr?*t t^s** lt 

V>4. 

[0 04 3] W6 0<D33$SS#1 3 0(4. ^*>t9>4Xb 
W-bfl^Rftg&rc**. S^SStfl 3 0(4. 
<05fciB<OKft«6 1 l:tt:frtf>^*>rtJB»l 3 1 £WL 
T^4. rtJMS13 1(Cti, ^f77"»l 3 4£5IStfc 

mm&K*>mmv?m<r>mm 1 3 2 **i/c^ 

4. ^Xhl^-h^K^d^frl 3 0(4. XhU- 

[ 0 0 4 4 ] Xf y m 1 3 4 <0^^i, 

1 3 0tf^g-+ftJ:"5*»* l 5*#<»5eSnTV^. ± 

aLfc J: 3 fcS»aJ» 1 3 0ffli(iV»Jt^l/ 

^BWWIDIC J: 9«*0>oKfflC»*?& & 

T. ^r-yrgpl 34ti, ^fS5^1 3 OOrtSSEl 3 

lC*rtT®i!i, «aSA«**VH4A«*T«>M?— h 

fciOSftSMM 3 0 txf 7 7-351 34(4, tfc^ffij-C 

T^ac7)#6 0ti. fB#**oSflltf^6ik*»^**. 
[ 0 0 4 5 ] o£ 0 . 1S*C<?) J: 3 *BfiBT«B<0i»i 

mufx7-yi>z.W)h<nxh^x. *zyfv?mmn 

XTti# & i t , ax h iS(c^r-7 X L & -5 T v > 

/i. t^L. *»W)SeStO»S8<0«i6 0-ptt. XM/ 

- h^COS^gli^ 1 3 0 1 . P3S*£7)Xt -y Ttt l 3 

4 fcngijstft ixm . #fe/ifcsj«itft- 1 3 o<?)f*) 

Wffil 3 lt^LTXf 77-SS1 34»fl^.tf7^h-t 

mthztizx*). mstizmocommr^fizk 

WX-Zl. lfri>. Xf-77-g51 34S:rtfflS?131t 
WLtr^b-tf-h^t&iS^Wi. 3 lc7) 

1 3 1 icw Ltxt 7 rss 1 3 4 co-aMbS* 
Av^"CBR»$*i*<?5T. Xf yTSRl 34trtffiSB 
l 3 l ttWUfciMifcuj: 3 (c-(*«m!tfttt* c fc * { 

[0046] Xf »7gl 34£ffllBTfeS*afctt. 

»»«ttffi* t fi<. r->h^x<7)%±oiiot,^. n 

WtiGth hOtm^hOX. WS(t3--7 h 1 1 0(4 
»VMtJatt£*T**iOfcfcS. ^'tXf 77^134 
(4, H5t^-J:dt:. -e^Kl^^^gS^l 30 
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1 3 4im6 0tfG1,mzikl't%^£olZ?ltiibcr)%. 
[0047] mz. ±aLfc«60&EHK^riBt:Si* 
5(CSr*m»tl 14(4. tt6 0<7)£ft9S#l 3 0£? 

EfflMt&irchl. 04fc05(c*rfX7Xb£(tl 

2 4(4. Xr-y 3 4 ZXyX hUmzMLX^ 

■f5^r;i'*Miffia*Mi«»tT**i«i*ti 14 to 
v ^Tttwt* . 1 1 4 ttn«*w«sitr» 1. . 

»t»tl 1 4<OI*lJHffi(;:(4. -*f<D«jEfS£?tl 17. 
1 1 7tffflLZtiX»&. Z<ntoB36£Ml 17,11 

7(4, fHta^jyrtii-ymztm-t&zbtfT* 

S. iOttgltl 140P"3^BtSi*8P^^MtW 
IS!fcfitta»$rtm& l »jft3*iTt^. «i6 0<r>$ftm 

i 3 o i/wktt ztiizi*). 3&f®tt i 3 o <mmm 
trngvi i4oi*ijmBi:oBrc. »es&±» 1 1 7, 

1 1 7 #M^(ciaftE*»&-*-6£ £*i 
tCJ: 0SJ*aMJ- 1 3 0(4. MlStt 1 1 4 lei 0 9^*7* 
*l*lKllB6'ri8t:*«r$*i* . iCD«)E&£« 117, 
1 1 7(43S3!)E?Mi:*>^. Hattl 1414, & 

(tl 1 4c0l*I^ffi<7)i)ffi51i»l 17,11 714. S£ 
it. ru^jfrMAtiltfJIt^ HWtl 14co^Jf 
ffi(4. t\*jVyy\ 1 6£>l*]jUMl 1 6 AfcliOWSSfc: 

[ o o 4 8 3 at:, zjzhijfimEfflm&ftb. ix 

<7)XyXy%tfl 2 4(4, /N^x'y/l 1 60)rtJ5ffil 
16BtJ:"9fl@lt:fflSS*iTV^. .IfOX9Xhg(t 

1 2 4(4«itfn»R«awc*o, &js. 

&4v>tiffllBfcJ:9ftsfcfl'0>4. X9Xhg(tl 24 

*<R£dft.TDS. X-fy 7$134(4. is*jVv? 
1 1 6<0JRS2BI1 1 6CC0+?[Il!|6^tg(c&oT^ 
4. X5Xh£(tl 24(4, Xr-yTSP 1 34«miffl 
1 3 4 Affl£X9X htfflfcHLTEMSTOBcSiW- 

[0 04 9] 06(4. 05fc5jrfW6O^#0IJ£^L 
T^S. 06 (B) £06 (C) fcjjrf W 6 0 «9X -f y 
78S1 340S51ffil 34AML 05(Cijrt£ 3(CX5 
Xh£(tl 240±ffit;:*tfflLTS&£LT^£. 06 

(A) t06 (B) (;^fXr-y7a51 34<^m2ffil 

3 4B(4. B5fcSrf JSfctKttl 1 4<0|*lffl|C0SSgfflj 
1 14EKttffll/0**. 06 (C) (C^tipt. JR 
lffil 34A(C(i. im&. fi«l^(46o<7)V^ffic0^'J 
y^->»13 9*<n^|S](CjftoT^«$*lTV% 
4. Iaiai(:LT06 (A) (C^-r«kdfc»21Bl 34 B 



1 4 1jWBjS3*iTV*4. 

[ 0 0 5 0 ] 0 5 (C^-TW 6 0 jWhUHC L £ L 
Tjf^lHlSS-r&ClttCiO, 06 (C) 
V 31 1 3 9 #X 7 X h S(t 1 2 4 (C*f LTJSffj*C0iSE 
SryliLrxr-yrgB 1 3 4 5-X5X N^(6](c0atTHI 
ft*Ttgfci#-f*>. Pl«(cLT06 (A) *yojy/# 
->mi4 14*. 05t*f«lS(tl 14«rtfflOSiS 
1 14Efc»l/C»E*»&UC. Xf y7g51 3 4 £ 

wo x 5 x h xmzm ix®ft.wz$.ft't& . 

[005 1 ] 06(cjjrtX-f -y^l 3 4(4. Jb&U: 

4 a izmitf mm^mte&mzMz* g 7-7 h-r- ms 

»CffMlTH*«>"e. SSlffil 34Ah§l2®l 34 
B(c(4. Zti?tlf$mz^jy7#->m<r)£otc®B. 

mm 13 9, 141 & z t . t&wcjt 

KX m 6 0 t4ttat3cfflfc»fW"4 -It 
[00523 H4i:05tSrr^'>>'*y^l 1 6(4. ® 

mziwktimh, wjyyvmnt lt(4. 01 

x.l$tfV4 5 K. rffJ7SH. ^'J7-fe^-/k 7?* 
XttRL ?R^.1fJV-^5rffl^|>c:i:* { -C$l.. .104 
ofc/^^y^l 1 6<5D'f'<T£ffiHt=4'3f1^>Tfc 
•3. 05Oy\'7^y^l 1 6(C(4. Pt— TLl 3 7jWRIt 
6*lTH&. dCOTLl 3 7(4. H6 0tf>SJ9»*H 3 0 
fc^BtoKH-CJb*. ffljf}*(4, /N'/y^l 16rtt 
fc^T. ttSttl 14t«l6 0OS^7>l 3 0tXx 
•yTSPl 3 4fc4^X5Xh^(tl 24<m<nMSl£& 

mztix^z. 

[00 533 y^^'y^l 1 6^-TKxmmzX 

tix^&cox. ftmzimztix^&mmiztsLx® 
izmtit:*)mm-h(om<zbffT%. &*tm%*) 

T*fluS«*«feL3c«t:-r4 it i04^ 
1 6(4. SttSttl 1 4. tt6 0. X5X 
hg(t 1 2 4 S:iRSLfc««T«itf 7«7 Mh- hfSW 
IzjitOWoXolzlXtiLmZZbtfTZh. zwvy 
yyVl 1 6(4Mt(4Sg^tt(c^oTfc l 5. i\*j\?yf 
1 16$-iC045t7'7h- , f-hfi!yg-ri.C:i:(:4 , yffl 
4Xgj6cpBT3cfilT* 0 . «*^>4 ^ ('SPfoCOlSS^S? 

*^<^- AUAtmxb&nT. t^ityyt^mm 

[00543 »:(e07 1 08 2:#MtT . 

tti--y h 1 1 off)mffm&<mm^z-o^xmmt z>. 

07t08(C7nttt£(73--7 h 1 1 0(4. 04t05 
(C^tttS(ti^.y h 1 1 Ob^WMzMX^ltf. 0 
7t08c7)ttS(tJ---yhl 1 O^P^S^t LT(4. 
05(C^-f4^^X7XhS(tl 2 4£/v7> ; >'7'1 1 
6tZlt?miXW>ZbX'»>Z. ^ftfcOfc, 07 
t08(C^-f43(C. A«7^'y^l 1 6<7)-a5^'X5 
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Xh$;tt2 2 4blXffl&lX^&. XyXY%tf22 
4(4, >sWs?\ 1 6<D-gfrftTS>9. JRS»Sfai 1 
6C£JBj£UO^-gP#rj>S. XJXY%tt224 
li, XyXb *l»lttE«fM*»t?*> *). XyXhgtf 
2 24(i, Xf77Sl 34<0»1BS1 34AC:*ffflL 
TO*. *f"y7"»l 34?)gl2ffil 3 4Bli. 
y^l 1 6«rtffil 1 6Dfc*fffil/0**. 
[0 0 5 5] MSitl 1414. A>>y>/1 16(C4D 
KOfflifiTfcO. (KJtl 14Uti<<bNCLlC&-3 
t< >\*jyy?\ 16fcJ:DH*:h.*J:3fcl/Cfim* 
ftl/CffltSJvO**. fl£oT«g(tl 14t^r-y7- 

tf l 34(4. >wi?yy\ l eco+tttTJOgPi l 6Fi: 
J: "JAMB With*. d<0J:3fc, H5fc*rJ:d*x 
?*h»tl 2 4<0*!*£*B&U A^^V^l 1 6<7) 

9. «£tti--y h 1 1 o^&tmzm^ix, wt 

[0056] H7 fcH8<0tt£(ti-7 h 1 1 0<Dfifj£ 
B*<0»^T*o-C. H 4 H 5 (C^-fttSit 7 I- 

1 1 oomtzmfmxtmmizte. start* 
hs ic*-r«-^Bt^««otts<ti- 7 h 1 1 ottin 

T(4. 34*»«li8*6v^4«ttA«»4V^ 
liA*fcJ: , )«5fc*i , C*i9. dOXT^yrgKl 3 4 com 
lffll 3 4Afc82ffll3 4B(cttLT-Hx-?*l»lE8 

®5\Z7Tstm:iil i4<ort««o«iBi i4EfcR(tfc 
0. *iv*U5.*h3(tl 2 40>±B(;:8ltSs&Ba t 

XTv7&i3 4iz&vhmitm2®E% 
m\t. me om&rn 1 3 oortjggp 1 3 1 t*tt 

T*t 7 7*30 1 3 4 £7>7 Mh- hJfi#f * b m&fiz. 
Xr-yTgB 1 3 4<omiffll 3 4A£:3S2ffil 3 4BK 

nLx^mzmmh^bifix^h. txt&zbfrb. 

XyX h*(6]{c»ffiH4?8S:^l>Wg{tJ---y hcoffli 

mmmzTifhztwxzh. 

[ 0 0 5 7 ] *f y Tg? 1 3 4 <0»E»4»<oailS tt. 

<0T» iSESEttfBlSiti: l^WKta-v b 1 1 Od 
fc^T t> . «JB«*Jcllt]|||0«i«**fi< =Sr *) . tttt&JBtt 

14. iffcaa^yv-tfflv^kfiv^. afcHsowg 

lti-7 b 1 1 OfcfelfVCti. ttgJtl 1 4C0«<7)JS 
Sol 1 4Efc»E3^Hft(t*#K«*iSV>. @8c7)!tt 
S(ta- y h 1 1 Ofcfcwni. f^ s Jy?\ l 6<oi*i 
ffil 1 6D(cKjEy?£$£18(t6^* { *V\ dOdt 
08fcfcwc(it«(tl 1 4<0^f5^ffiSr/jN$< 

c t m * or . mmemmtfx-z & & tow 

&i>*> 0 . 1 1 4<0JEMfcOg*£#H£*<* . 
[0 0 58] 09 (i. -MkUTB80l|glta--yh 



1 1 OSr^LTV^. 09K*iVvC(4. UStta-v h 
1 1 OOffl 6 0 fifiSrjp IT v^|>. @7<y)Q- 

* R b t <x ?#.mmftOS&m&®Tn;t£ o lz 
cp't-mc nz^^xmeo tcjo*? -> x w h . <r fi(c*f t 
txf7 rggi 34osiiffii 34 Acomi®E%&.m 

13 9ti. *7Xhg(t2 2 4t=tttT@SSi$(c»jES: 
mi-&ZbfrmED l *fiftwwjri6ifcPlt*i6it 

&£-f&. CfltHl^fc^f •yr»134<0*2i813 
4B<7)g52KjE?S£;«14 1(4. i\*>Vsf\ 1 6f)F*J 
091 16DJC*tLTHH6«*K||lED2*»4-f4. CIO 
UED 2<0^[tn«i. S)ED lfc4tfMW2:R*Wlfin:' 

[00 59] HI 0(4. ll4fcJ;y05<7)|ISfe^®O 
WS(ti- 7 M 10k, H7fc4l/ia8c7)«ig(tJ-- 

7 h 1 1 0 CjSfflT^ 4W6 0tf5»l<^6t<O»«J**U 
TV^I.. HI 1(4, l§]»fcLTH4fc4tfH5?)|iil£{t 
a- 7 M 10fc. H7fc4t/H8<0ttS(ti-7 M 

1 0(caWT***6 0c7)$^,(^iJc;)||MOJg®Sr^L 
•CV^S. 4-fHl 0<0W6 0OXf7rgSl 34(4. m 

lffll 3 4A(C7-f 7Xa^-y»c04o^mil!)E% 
±ai39iWLTV^6. H10 (A) (C^-TJ;3(CX 
77791 340SS2B 1 34BW4. S!«D»7^ 

>vis*x-ymn&otcw.2mEmim4 9ttix 
[0060] hi o (o <r)®E.m.mi 3 9<nm<rm 

(i. Hi 0 ( A ) tc^-f iSEf&feiJi 1 4 9 OjlcogJ: 0 

(C4 0. ^Jt(fmiB134AfflI^K)E^2BS13 4 
Bfflcoi»E(cJt^T^^l^^^# <f !> d t (C4 
0. ®6 0<r>XyXh1i\(ilCD3mmZ t mt&ZbtfT 
^»=5rtt6 0c7)[II!!S^^#l.c:t* J t#l». I 
04 5(cSjE^?tO»1i^^xl><OT(i=5r<. $)ESI 

4«13 90»coaES^. HI 0 (A) <0«E&4asi 

[006 1 ] Hi 1 (C) J0»Ef&£»l 39<4. «1 
Bffl34AC0!ilf6o»«SfftTV^. dWcWLT 
Hll (A) Oi&EfS4i?Jtl4 9t4. m2ffi)134B(C 
h^xmHiZixi: *) SbWJ^ro 5 o»«$ix-C v ^« . 
ZCOX o izm 1 E 1 3 4 A<9iSEf££?S<7)i«iSI 2ffi 1 

3 4 BcoME^4ifflO^(iifc^T^# < Th Z b izja 
Tt, miffil 34A(cfc(tl»i)E^l^m2Bal 3 

4 B izmz>®E.%£.&lzit«.x%tt$ <thZbX 

meo<nxyxhiift<r)?3m* f mthzbti s X'$ 
t. 

[0062] HlOtHl 1 <0«t o lffll 3 4 A t 
|g2ffll 3 4 B(cfe(tl»SSE^4i«0»«S-S^<i,-ti:l) 
#t*(i. H4 b H 5 teSrrHSfcOJg®co|&£(ta- y 
hi lOCfcOTt. H7tH8cottS(ti-7 M 1 
0 (Cfc^T t o-mttj^r t JSffl-tS d I) . 



lffil 3 4Atm2ffil 3 4 BOVvftUcilKSM 
ffll 3 4A(CijE^ffl$-^«-fS* s , 3S2ffil34B 

MtmEmimzmfS. o iz lx i>Mkm>% 
too63] *mmmmuk»3--v Mi, 

fcaasaisoj: 3 iz%si,cr>mmm s %wx ( 

iz&titi®g.tii&m%V3-- 7^t^^c. 
[ o o 6 4 ] t z zx&miiiimmmmzmfez 
ti&icox-nKw iMLtimmcommxit. «»*.x 

[0065] *m\<rmm<nmm<mimmm.ft3-- 

•y h (4 . ±56 Lfc X o \zMU£> ^-Yt<*9Yv4 7 

Z k tfXZ b . t*» L*^<73«S(to.- -y h tt. 
■7T>*-t<rM%.V3-=--v hkLXi>mmx-Zb. Z 

<n7TV^-nt. mzftix y r yzmmxh 0 , 

eyK;HE-?Ji, NRRO (Non-Repetit 
ive Run-Out)*<30te»tt»*<,a<. » 

[0066] *»|^(ttjf{ta- vb^j8> Lfc*-? 

mmizmtb z t #t-# zn±o zmmmm 

f 4 J: *««Bfc*Ji»vc*>*F«»li. 
[0067] *m<V®K.tiii&®%ll3---v hXli.M 
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t. at 7 y&mmz , &p b ;k y j d * . ts« 

IBS, BS«tt^ T^htfxtttg. *§.1ifrT9«r9 
fcjWutffllSSrffiffl-riikfcJ:"). fig 
St:(SifcA-h'fa;K7^/III(HDD) , c 
PU (*&*{iJIgg) *5>K:MA- I C^fcSfcSFFO 
&SW*>7 r y ^^tt-TI. Z t t»T* & . 
[0068] 

?&£vm?m8£nbzktf?zb. 

[02] iKOA-Kf-f^? yJSS^^-^ffi 

[033 miw^-YTixtYyjrmzzMzft 

[04] A-KT-rx?K74:/gK^T-f.x7«?)fE 

[05 3 04cO ; E-^(Cffl^<i>itT^I>«6SJti--y h 
£*-r8JrB0. 

[06 3 WS«ti-7 hO««fflit0iJ^^-f0„ 
[07] *»B^iig(ta^.y h£3rfS*-*<WJO 
^Mc7)Jg®$r^-rBrffi0. 
[08 3 07O«S«ti->y hS:*-ri8iiS0. 

[09 3 ®8m%V3.--vbizmb®Em*t 
0. 

[0101 *m<7)®cDm9m<r)Bm&*tm. 

[0113 *^<7)fft^$/? ) (^ijco|S5|^!SS:^t 
0. 

[0121 fflkff)W£ll3-^v b&ifrtmffiW. 
3 • • • 60 • • • Wu 110' • -ttiSlta 

-•y 114- • • WS(t ( 5 ^r;^raii)SS[*tt 

»t) . 124- • • X5Xhg«t (X7Xh^iSS 

a*«5Ht) . 1 30 ■ • • «0>a»awh 1 34 • • 

•W^r-yrgB, 134 A - ■ ^r-yrgS^l 
9. 134B- • • Xr-yrSBc0^2ffl, 139. 14 

i • • • mmm 
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